Candida albicans SNO1 and SNZ1 expressed in stationary-phase planktonic yeast cells and base of biofilm.
The Candida albicans homologues of the most studied Saccharomyces cerevisiae stationary-phase genes, SNO1 and SNZ1, were used to test the hypothesis that, within a biofilm, some cells reach stationary phase within continuously fed, as well as static, C. albicans biofilms grown on dental acrylic. The authors first studied the expression patterns of these two genes in planktonic growth conditions. Using real-time RT-PCR (RT-RTPCR), increased peak expression of both SNZ1 and SNO1 was observed at 5 and 6 days, respectively, in C. albicans grown in suspension culture. SNZ1-yellow fluorescent protein (YFP) and SNO1-YFP were constructed to study expression at the cellular level and protein localization in C. albicans. Snz1p-YFP and Sno1p-YFP localized to the cytoplasm with maximum expression (>90 %) at 5 and 6 days, respectively, in planktonic conditions. When yeast growth was reinitiated, loss of fluorescence began immediately. Germ tubes and hyphae were non-fluorescent. Pseudohyphae began appearing at 9 days in planktonic yeast culture and expressed each protein by 11 days; however, the cells budding from pseudohyphae were not fluorescent. Biofilm was formed in vitro under either static or continuously fed conditions. Increased expression of the two genes was shown by RT-RTPCR, beginning by day 3 and increasing through to day 15 (continuously fed biofilm). Only the bottommost layer of acrylic-adhered cells in the biofilm showed 25 and 40 % fluorescence at 6 and 15 days, respectively. These observations suggest that only a few cells in C. albicans biofilms express genes associated with the planktonic stationary phase and that these are found at the bottom of the biofilm adhered to the surface.